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(54) YCTPOI/1CTBO fl/lfl BbinPABJIEHHH 
OBCAflHOfl KOJIOHHbl 
(57) l43o6peTeHne othocmtc* k hc^twhom m 
raaoBoPi npoM-c™ w npeAHa3HaseH0 a** bw- 
npaB/ieHHa o6caAHOw ko/iohhw (OK). Ue/ib - 
noBbiiueHne. M3Ae>KH0CTii paGoTbi ycip-aa 33 
cneT npeAOTBpaiueHMn ero 3aK/iMHMBaHMn b 

CKBa.XMHe npM OAHOBpeMeHHOPl 3KOHOMHM 

3HepropecypcoB 3a cvej o6ecneveHHR bo3- 
moxhoctm yMeHbiueHMA Kpymiuero mom6ht3. 
Ann 3Toro Kopnyc (K) 1 ydp-Ba MMeeT KOHMse- 
CKwe npnMyw m o6paTHbie HanpaB/isiiouiMe. a 
Ha ero HapyxHOii noBepxHoc™ ewno/iHeHu 
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Ko/ibueBofl na3 2 m paAwanbHwe na3bi 10. Flo- 
c/ieAHne mmckdt b nonepeMHOM ceneHMH K 1 
paBHOMepHOM3MeHfl»oiuyK)Cfl rny6nHyA«fl pa- 
Aua/ibHoro nepeMemeHMn po/imkoo (P) 5m6. 
KOTopue paaMeiuenbi a na3ax 10 c b03mo>kho- 
CTbK) paAwa/ibHoro nepeMememifl. B xo/ibue- 
bom naay 2 noc/ieAooaTe/ibHo c 

603MO)KHOCTblO BpatAeHM* OTHOCHTe/JbHO npO* 

AO/ibHoft bcw K 1 ycTaHOB/ieHbi KO/ibtja 3. 4 m 8 
c nasaMn 9 Ha o6patueHHwx Apyr k Apyry no- 



BepxHoctflx. rAe pacnono)KeMbi BbiCTynw. fl/in- 
na na3oa xo/ieu 3.4m8b nonepeMHOM n/iocKO- 
ctm K 1 paBHa BennMHHe paAMa/ibHoro 
nepeMemeHMA P5m6. MexcAy Ko/ibqaMM 3. 4 

M 8 C B03MOKHOCTbK> BpaiueHMn BOKpyr CBoen 

ocm pa3MemeH BTopotf p»A P 5 m 6. B c/iynae 
CMATMfl OK Ha KaxoM-To ee yMactKe no sceMy 
nepMMeTpy Bbinpaa/ieHMe OK 6yAeT ocymecT- 
B/i«TbCfl HenocpeACToeHHo bccmm MeTwpbMa P 
5 w 6. 4 mii. 



H3o6peTeHwe othocmtcji k HetJujiHOM m 

ra3OB0W npOMbfLU/ieHHOCTM. a MMCHHO k yCT- 

pofiCToaM A/in Bbinpao/ieHMn o6c3ahom ko/ioh- 

Hbl. 

Ue/ibK) M3o6peTenMfl nB/iaeTca noBbiwe- 5 
nue H3Ae>KH0CTn pa60Tu ycTpotfCTBa 3a cmst 
npeAOTDpameHVin ero 3aK/iMHMBaHM» b CKBa- 

>KHHe npM OAHOBpeMeHHOM 3KOHOMMM3HeprO- 

pecypcoB 3a cmgt o6ecneMeHwn yMeHbiueHuq 
KpyTfliuero MOMGHTa. 10 

Ha (J)Mr. 1 cxeMaTwwHo M3o6paxeno npeA- 
naracMoe yCTpoMCTso; na 4>mi\ 2 - paape3 A-A 
na <t>wr. 1; Ha <})Mr. 3 - paape3 B-B na <tmr. 1; 
Ha <J>mi\ 4 - TpaeKTopuw nepeMeiueHMfi oceft 15 
opatueHMn po/imkob, ncpexaTbiBaiomMxcH no 

.CMHTOfi M HCCMHTOM CTeHKdM O6C3AH0M KO/IOH- 
Hbl. 

Yctpomctbo cocTowr M3 UMHMHApMMecKoro 
MMeioiuero KOHMMecKyio npnMyio m o6pa™yK> 20 
HanpaB/inwiMyK) Kopnyca 1, Ha Hapy*HOvt no- 
oepxHocTw KOToporo Bbino/iHen KO/ibueBOM 
ha3 2. rAe noc/ieAoaaTe/ibHo pa3MemeHw um- 
/lMHApHMecKwe Ko/ibua. BepxHee 3 m Hwwnee 
4. Me*Ay icoTopuMu ycTanoB/iCHbi c B03MOW- 25 
HOCTb'K) BpaiueHMA Boxpyr CBOefi OCM BepXHMM 
P«A PO/1MKOO 5 M HM*HMM psifl PO/IMKOB 6, CHa6» 
>K6HHblX pa3MeiUeHHWMM B BepXHevi M MMKHeA 
M3CTAX Ha MX TOPUOBWX nOBepXHOCTflX BblCTy- 

naMM 7. Mew Ay BepxHMM m hm>khmm phasmm 30 
PO/hikob yciaHOB/ieHo cpeAHee uunMHAptme- 
CKoe KO/ibuo 8. BepxHee 3, cpeAnee 8 m hmx<- 
Hee 4 UMnMHApMMecKMe Ko/ibua Bbino/tHeHw c 
na33MM 9 na o6pameHHbix Apyr k APyry nooep- 
XHOCTAX, rAe pacnonoxenw aucTynu 7 po/iM- 35 
kob. Po/imkm 5 m 6 ycTaHOBneHbi b na3y 2 m 
paAwanbHbix na3ax 10 xopnyca. ria3bi 10 xop- 
nyca MMeioT b nonepeMHOM ceveHMw Kopnyca 
paBHOMepHo M3MeH«K)iuyiocJi rny6nHy ot bw- 
CTynoB 11 k BnaAHHaM 12 aha poAwanbHoro 40 
nepeMeiueHMj? po/jukob. Ko/ibua 3, 4 m 8 ycia- 

HOBnGMbt C B03MO)KHOCTbK> BpaiMeHMfl OTHOCM- 

TenbHO npoAo/ibHofi ocm Kopnyca» a AnMHa 
na30B 9 xo/ieu b nonepeMHOM n/iocxocTM Kop- 
nyca paBHa paAwanbMOMy nepeMemeHMK) po- 45 
/imkob. B Kopnyce BbinonHen oceaoi^ KaHan 13. 



ycrpotfcTBo pa6oTaeT c/ieAywuuMM o6pa- 

30M. 

YCTPOMCTBO Ha KOHOHHe 6ypM/ibHbix Tpy6 
cnycxaiOT b CKBa>KMHy m npM aoctm^hmm mm 
BepxHew rpanMuw CMjuoro yMacTxa o6caAHOrt 
Ko/iOHHbi cnycx npeKpamaiOT. 3aTeM OMenb 
MeA^eHHo Bpau^aioT xo/iOHHy 6ypM/ibHux 
Tpy6. Ec/im Ko/iOHHa Tpy6 cbo6oaho epaiAaeT- 
c» 3to yKasbiaaer Ha to. mto p«am po/imkob 
aepxHMfl 5 m HM3KHMM 6 (<J>mi\ 1-4) eiAe He 

B33MMOA6MCTBytOT CO CMflTbJM ynaCTKOM 06- 
C3AH0I^ KO/lOHHbl. He3HaHMTe/lbH0 yBe/lMHMB 

r/iy6MHy cnycKa ycTpoBCTaa, BHOBb apamaiOT 
KonoHHy Byp.MAbHwx Tpy6. flanbHeftuiMM cnycK 
ycTpoflCTaa npexpaiuaKJT b tom cnysae, ecuM 

npM BpaiAeHMM KO/IOHHbl Tpy6 B03HMKaeT co- 

npoTMB/ieHMe ee opamcHnio, mto ceMAeTenbCT- 
ByeT 06 ynope po/imkob ycTpowcTBa b CMPTbirt 
ynacTOK o6caAHOM kohohhw. Hoc/ie 3Toro co- 

3Aa»OT UMpKy/inUMIO npOMblBOHHOM >KMAKOCTM 

b CKsa>KMHe, KOTopan npoxoAMT Mepea oceBOA 
xaHan 13 Kopnyca 1 m nocne abixoAa M3 nero 
oMusaeT po/imkm m cnoco6cTByeT mx ox/ia)KAe* 

HMK>. HpM BpamieHMM KOnOHHbl 6ypM/lbHblX 

Tpy6 BpamaeTC« xopnyc 1 ycTpo^CTaa. npM 
3tom po/jmk, naxoA«iMMMc» bo BnaAviHe 12 pa- 
AwanbHoro naaa 10 Kopnyca four. 4) % oKaauBa- 

eTCJI npM)KdTblM OAHOBpeMeHHO K CMflTOA 

deHKe o6caAHOM ko/iohhu m Any pa A^anbHoro 
na3a Kopnyca. B pe3ynbT3Te sero rpomcxoamt 
nepeKaTWB3HMe po/iMxa no ynoMAHyTUM no* 
BepxHocT«M o6caAHOM KonoHHbi m Kopnyca yc- 
TpoiiCTBa. B to Me BpeMR po/iwk. 
pacno/io)KeHHbiA c npoTMBononoxcHoA ctopo- 
Hbi Kopnyca 1, ynMpaeTCw b HecMsrryio CTenxy 
oGcaAHoti Ko/iOHHbi m nepexaTbieaeTcn oaho- 
apeMeHHO no aTotfi noBepxHocTM m AHy paAM- 
a/ibHoro na3a xopnyca, npM stom 
HanpaeneHMe nepexaTbiBaHMa po/imkob m Bpa- 
tueHMe> CBnaaHHbix c hmmm Bepxnero. cpeAne- 
ro m HMxnero un/iMHApMMecKMx Ko/ieu 3. 8 m 4. 
coanaAaeT c nanpaB/ieHMeM BpaiueHMR Kopny- 
ca 1 ycTpoMCTaa. B npouecce nepexaTwaaHMfl 
po/imkob no AHy paAwanbHoro naaa 10 ohm m3 
anaAMHbi 12 nepeMeiuaiorcn Ha BepiuMHy 11, 

MTO COnpOBOKAaeTCfl npMHyAMTe/lbHblM bw- 
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,AOM>KeHMeM po/imkob H3 xopnyca nofl agmct- 
bm6m oo3HMK3K)mero 6oKOBoro (Bbfnpao/iyiK)- 

U|er0) yCM/lMS?. Flpw BUABMWeHMM po/imkob MX 

BbiCTynw 7 nepeMeiuamcn no na33M 9. koto- 
pwe npeAycMorpeHbi b Konbuax 3, 4 m 8. flpw 5 
3tom TpaeKTopun nepeMeti4eHM« ocm apame- 
hm* Jio/wxa, nepeKaTbiBaK)iueroc» no hccmji- 

TOM CTGHKG 06caflH0l^ K0/10HHbl. 6yAeT MM6Tb 
BMA OKpyXHOCTM, n0Ka33HH0& H3 (J>MI\ 4 
Cn/IOUIHOM /1MHM6M, UCHTp kotopom coanaAaeT 1 o 

c ueHTpoM o6caAHoft xo/iohhw. Ocb we spa- 
meHMfl po/tMKa, nepeKaTWBaiomerocw no cm«- 

TOM CT6HK6 KO/IOHHW M BbmpdB/lflfOUjerO CC, 

6yAer nepeMemaTbca no napa6o/iMMecKo* 
TpaeKTOpMM. KOTopan noKa33Ha Ha tom »ce <J>m- 15 
rype nyHKTMpnoM nMHMeM. 3to npoMexoAMT 
M3-3a roro. mto ycM/iMe. Heo6xoAMMoe a/i« ou- 
npaBneHMfl CMmoro ynacTKa o6caAHOM Ko/ioh- 
hw BcerAa MeHbuie ycM/iMR, neo6xoAMMoro 
Afl» nepBMMMofi Ae<t>opMaiiMMTOMxe ko/iohhw. 20 
Po/imk, nepexaTbiBaioiUMMcn no HecMHTofl 
cieHxe o6caAHOtf ko/iohhw, nepeMemaacb M3 
enaAMHbi 12 Ha sepiuvtny 11 j\hb paAMa/ibHoro 
na3a. OTOABMraeT xopnyc 1 ycrpoMcrrea ot ne- 

CMflTOM CTeHKM B CTOpOHy CMflTOM. BblABM>Ke- 25 

HMe po/imkob M3 xopnyca npexpamaeTca 
noc/ie AOCTMxeHMA mmm aepwMH 1 1 Ana paAM- 
a/ibHoro naaa. MaxcMMa/ibHoe paccTOflnne. Ma 
KOTopoe nepeMeuuaeTC« po/itfx. BbinpaB/wio- 
mwM CMATyio crewxy o6caAHOM xo/iohhw. 6y- 30 
act pBBMo cyMMe paccTO«HMM. Ha xoTopwe 
BWABMraiOTCfl M3 xopnyca ynoMaHyTUM m npo- 
THBO/iOKaiMMM eMy po/imkm. 6 c/iynae cmatmh 
o6caAHOM ko/iohhw na xaxoM-To eeynacTKe no 
aceMy nepMMeTpy eunpaonenne kohohhw 6y- 35 
AeT ocymecTBiaTbCJi nenocpeACTBeHHO Bce- 

MM MeTWpbMfl pO/lMKaMM. TaKMM 06pa30M, B 

npouecce OAnoro o6opoTa Kopnyca 1 ycTpofi- 
CTBa BbfnpaBflfleTc* ynacTox o6caAHoft ko/ioh- 
hw, paBHWM no A^MHe cyMMapHOM bwcotc 40 
BepxHero m hm)kh6to p»aob po/imkob. fl/ia b*j- 
npaB/ieHM» HMwe/iexamMx cmhtwx ynacTxoa 
o6caAHOM ko/iohhu ycTpoiiCTBO AonycKaiOT m 
noBTopniOT onMCdHHbie onepaijMM. 

45 

n p m m e p. /lonycTMM.o6caAHa» ko/iohh3 
AMdMeipOM 299 mm (MapKa cia/in K. roniuMHa 
CTeHKM 12 mm) CMATa Ha r/iyCMHe 3000 m. fl/ia 
Tpy6 TaxoM npoMHocm napyxHoe Aae/ieHwe. 
npM kotopom HanpfljKeHMe b Te/ie Tpy6w aoctm- 50 
raeT npeAena Texy^ecTM. paBHo 130 xI~c/cm 2 . 

3T0 3H3MMT, HTO A™ CMHTHH o6caAH blX XO/IOHH 

yxa3aHHOM npoMnocTM AOCTaroHHo Hapywnoe 
Aaa/ieHMe nopiwa nOxrc/cM 2 . fl/ui awnpaa- 
/leHMn TaxMx ko/iohh Tpe6yeTCJi TaKxe Aaane* 55 
HMe (m/im 6oxoBoe BbinpaB/iqioiMee ycMnne) b 
npeAe/iax 130 xrc na xajxAwrt xaaApaTHwrt 
caHtMMeTp KOHTaxTa pa6osero 3/ieMenTa (0 
AaHHOM c/iynae po/imkob ycTpoMdaa co cm*- 

TOM CTeHKOM 06C3AHOvi KO/IOHMW. 



Yctpomctbo cnycxacTCfl Ha rny6Mfiy 3000 
m na 6ypM/ibHOM Ko/ioHne AMaMerpoM 140 mm 
(Mapxa CTa/iM K. to/ilumhb ctchkm 10 mm). ripM- 
eeAeHHWM aec 1 nor. m Taxoi^ ko/iohhw paaen 
Pnp = 38,8 kFc/m. npeAe/i TexyMecTM a Te «c = 
5000 xrc/cM 2 . 

8ec BceM Sypn/ibHofi ko/iohhw 6yAeT 

P = 38,8 -3000- 116400 Krc. 

FlpM K03<t><t>MHMeMTe 3anaca npoMnocm 
K = 1.3 

n _<W _ 5000 _ OQ>lc r , 2 
<*Aon. y—. — =3846 xr c/cm z 

a„ p =/oIf 3 the : (1) 
^ p 

(7„ - ^ ; 

'JCe'l.tpyObi 

. SceM.Tpy6w = 40.7cm 2 : 

„ _ 116400 „ 0/ . rt # o 
40,7 = 2860 Kr c/CM 2 . 

MOMeHT COnpOTMB/lCHM* KpyMeHMK) 
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_d _0.12_ 



0.86. 



r A6 Dud" C0OTB6TCTB6HHO HapyXHUA M 

BHyrpeMMMft AnaMeTpu 6ypn/ibH0i^ ko/iohhu. 
m: 



w = 



3.14 • 0.14 3 



16 



( 1 - 0.86 4 ) = 



= 0.000244 m 3 = 244 cm 3 
M 3 (1) 

3 r?ac =f/? lf > - nl : 



fik 



np ~ O m2 

3 



OTxyAa AOnycTMMbiw momcht, c xotopum 
mokho cxpyHMBBTb 6ypn/ibHy»o xo/iOHHy Ann 
npueeAeHua ee bo BpameHMe. 6yAeT 



M = W 



[f <'lrtl = 244 v /3846 4 - 286"0 T 



=361 120 xf cm = 3611 kF * m 
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Toraa ycn/ine. B03HnxaK)iuee or 3Toro mo- 

MeHTa, C0CT3BHT 

Q= ^ = S ==40573Krc - 
2 

rAe Dt - HapyxHww A^aMeTp Kopnyca ycrpow- 
CTaa (naroTaB/iMBaeTcn wa YET AwaMeipoM 
178 mm), m. 

flpw BUCOTe OAHoro po/iMKa 100 mm, pyia- 
MeTpe 40 mm m BbiABu*eHnn xaxAoro po/mxa 
M3 Kopnyca yCTpoflCTBa Ha 5 mm nnomaAb koh- 

TaiCTa Skoh, PO/IMKOB CO CMflTOW CTeHKOM o&- 

caAHOfl KonoHHbi 6yAeT n3MeHHTbca ot 1 ao 
145 CM 2 . 

GoKoaoe Bbinpae/iflKHuee ycwnne, co3Aa- 
BaeMoe ycTpowcTBOM. paeHo 



3to ycwnne no Mepe bwabhjkghma ponn- 

KOB M3 tOHdBKM KOpnyca VCTD0MCTB3 6VA6T 

n3MeH«TbC» ot 40573 ao 280 kFc/cm 2 ,hto 

3HdMMT6/1bHO npeB0CX0A"T yCM/Me. HeoSxOAM* 

Moe a^« Bunpaa/ieHtifl paccM3TpwB3eMOM 

CMflTOM 06caAHOM KO/lOHHbl. 




(pup2 



cD o p m y n a n3o6peTeHnn 
YcTpoiiCTBO A^f BbinpaB/ieHna o6c3Ahom 
ko/iohhu. BK/iK>4d toupee Kopnyc c KOHWMecKM- 

Mld npflMOM M 06P3THOM Ha np 3 BHflKDlUM MM M 

5 Ko/ibqeBUM naaoM Ha napy>KH0M noBepxno- 
cth. nociieAOBdTe/ibHo ycTaHOB/ieHHue b 
Ko/ibueaoM na3y Kopnyca xo/ibua c na33Mw wa 
B33MMHO o6pau4eHHbtx noeepxHOCTflx. ycra- 
HOB/ieHHbie na Kopnyce Me*Ay KO/ibqaMM c 

10 B03MO*CHOCTbK> BpaiUCHMfl pOHHKH C BWCTyna- 

mh b sepxHew m HWDKHew Macmx. pacno/io)KeH- 
HbiMM b naaax xo/ieu. OT/iuwaioiueecsi 
tbm, ito, c Me/ibK) noBbiiueHMP hbaokhocth 
pa6oTbi ycTpoRcTBa aa ever npeAOTBpauieHtist 

15 ero 33K/iMHMBaHMfl b cKsa)KMHe npn OAHOBpe- 
MeHHOH 3K0H0MHM 3HepropecypcoB 33 cneT 
66ecneMeHnn yMeHbiueHusi Kpymiuero momch- 
Ta, Ha HapyacHOft noBepxHOCTn Kopnyca bw- 
nofineHw paAwanbHwe na3u, MMeiomiie b 

20 nonepeMHOM ceMeHnn xopnyca pasHOMepno 
M3MeHflioiuyioc5i r/iy6wHy j\na paAwa/ibHoro 
nepeMemeHMA ponmcoB, npvmeM po/imkm pa3- 
Meiuenbi b paAwanbHwx na3ax xopnyca c 
BO3M0>KHOCTbK> p3A"anbHoro nepeMeiue- 

25 HWfl. KOnbUa yCTaH08/ieHbt C B03M0KH0CTb»O 

BpamenMA OTHocme/ibHo npoAO/ibHOrt ocm 
xopnyca. a a^mh3 na30B xo/ieu a nonepeiHoft 
n/iocKOCTM Kopnyca paBHa se/wMHHe paAua/ib- 
Horo nepeMemeHun ponmcoa. 

30 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 



[see Russian original for figure] 
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Fig, 1 
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[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 11, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 1 2 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re l 
= 38.8 kgf/m, the yield stress is G y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

/> = 38.8-3000= 116,400 kgf. 

For a safety factor K = 1 .3 

<We = ^ = ^-°=3846kgf/crrf 

a, /m = V^ + 3rL; 0) 
P 

° n ; 

ip/pe cross «f/on 
Spipe cross section = 40.7 cm^ ; 

116400 2 

" 40.7 a 
The torsional moment of inertia is 

0.86 

D 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

16 v ' 

= 0.000244 m 3 = 244 cm 3 . 



From (1) 



3x L = CT L-°n ; 



„2 _2 



,an W \ 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



M = wj a '"" 3 P " = 244^ 



3840-2860 



3 

= 36 11 20 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 

0 « i!" 40573kgf. 
Dj 0.089 y 

2 

where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 1 78 mm), m. 

For a height of one roller equal to 1 00 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 

0 

O =— - 

^stragflenirg q 

This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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Claim a a 

A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs m the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming m the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 

A— A 

[see Russian original for figure] 

Fig. 2 

B—B 



Fig. 3 



Page 8 



1663180 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 A 1 
Patent 1250637 Al 
Patent 1051222 A 
Patent 10861 18 A 
Patent 1749267 A 1 
Patent 1730429 A 1 
Patent 1686125 Al 
Patent 1677248 A 1 
Patent 1663180 A I 
Patent 1663179 A2 
Patent 1601330 A 1 
Patent SU 1295799 A 1 
Patent 1002514 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY, HOUSTON. TX 77010 TEL 713 650 0440 FAX 713 6 50-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
M> and foe the Slate of Texaa 
My eommfscton expiree 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



